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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a method easily manufacturing an 
electromagnetic conversion element having various shapes corresponding 
to various detection widths and magnetic patterns. 
SOLUTION: A mother substrate 1 whereon a plurarity of independent 
magnetoresistive effect films are previously formed is prepared. Next, 
this mother substrate 1 is cut off in a specific dimension forming 
conductive films on the end faces to be partially removed using 
multiwire saw. Through these manufacturing procedures, an input 
electrode 3, an output electrode 4, a ground electrode 5, connecting 
electrodes 7a, 7b connecting to the magnetoresistive electric films can 
be easily formed. Accordingly, the electromagnetic conversion element 
having various detecting widths and at element intervals can be 



manufactured without cutting out a new pattern at all 
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[Claim(s) ] 

[Claim 1] The substrate which has a principal plane and an end face, and 
two or more magneto-resistive effect film which has the band-like 
configuration formed in the principal plane of a substrate by separating 
fixed spacing mutually, At least one connection electrode which connects 
mutually electrically the magneto-resistive effect film of arbitration 
chosen from the magneto-resistive effect film of these plurality, In the 



manufacture approach of a galvanomagnetic device of having one input 
electrode which is electrically connected to the magneto-resistive 
effect film of arbitration, respectively and which was formed in the end 
face of a substrate, respectively, at least one output electrode, and at 
least one earth electrode The process which forms two or more magneto- 
resistive effect film for the galvanomagnetic devices of a part in one 
mother substrate, and where the die length and the number of magneto- 
resistive effect film are chosen as arbitration for the mother substrate 
While forming the electric conduction film in the end face of the 
process cut for every galvanomagnetic device, and the substrate of each 
of that disconnected galvanomagnetic device The manufacture approach of 
the galvanomagnetic device characterized by having the process which 
forms a connection electrode, an input electrode, an output electrode, 
and an earth electrode by removing the electric conduction film in a 
predetermined part. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture 
approach of the galvanomagnetic device for changing change of a magnetic 
field into an electric resistance value change. 
[0002] 

[Description of the Prior Art] In order that the galvanomagnetic device 
which has a magneto-resistive effect and which comes to form the film of 
InSb in a substrate, for example may detect a motion of a detected 
object from the former, it is put in practical use as a position sensor. 
The conventional galvanomagnetic device 30 is explained using the 



important section top view of drawing 3 , and the explanatory view of 
drawing 4 . 

[0003] As the conventional galvanomagnetic device 30 is shown in drawing 
3 , the 1st magnetic force sencor 2a and 2nd magnetic force sencor 2b 
are formed in the principal plane of a substrate 1, and it comes to form 
an input electrode 3, an output electrode 4, and an earth electrode 5 in 
the end face of a substrate 1. 

[0004] Two magneto-resistive effect film 6a and 6b is connected by 
connection electrode 7a, and, as for 1st magnetic force sencor 2a, the 
input electrode 3 is constituted by the end of 1st magnetic force sencor 
2a by connecting an output electrode 4, respectively through 7d of 
connection electrodes at the other end through electric conduction film 
7c. Two magneto-resistive effect film 6c and 6d is connected by 
connection electrode 7b, and, as for 2nd magnetic force sencor 2b, the 
output electrode 4 is constituted by the end of 2nd magnetic force 
sencor 2b by connecting an earth electrode 5, respectively through 
electric conduction film 7e at the other end through 7d of connection 
electrodes, the short circuit-on magneto-resistive effect filma [ 6 ],b 
[ 6 ], and 6c and 6d film 8 and 8 of plurality respectively ... forms — 
having — further — a it top — the magneto-resistive effect film 6a, 
6b, 6c, and 6d and two or more short circuit film 8 and 8 — the 
protective coat 9 for protecting . . . , the electric conduction film 7c 
and 7e, and the connection electrodes 7a, 7b, and 7d is formed, in 
addition, drawing 3 — setting — two or more short circuit film 8 and 
8 . . . and a protective coat 9 are not illustrated. 

[0005] since an input electrode 3, an output electrode 4, and an earth 
electrode 5 are connected to magnetic force sencor 2a of the pair formed 
on the substrate 1, and 2b and the galvanomagnetic device 30 is 
constituted as a two-element 3 terminal mold galvanomagnetic device so 
that it may illustrate, the detected body (not shown) which has a 
magnetic pattern corresponding to spacing shown by the die length shown 
all over [ dl ] drawing and d2 is detected — as — 

[0006] The explanatory view of drawing 4 R> 4 is used for below, and the 
manufacture approach of a galvanomagnetic device 30 is explained to it. 
in addition, drawing 4 — two or more galvanomagnetic devices 30 and 30 
— it is drawing in the middle of manufacture of . . . , and a cross 
section when the A-A line of drawing 3 cuts is shown. 
[0007] The bulk wafer -10 and the mother substrate 11 which consist of 
InSb first are prepared. 

[0008] Next, as shown in drawing 4 (1), the bulk wafer -10 is pasted up 
on the mother substrate 11 with resin 12. In addition, two or more 



galvanomagnetic devices 30 are formed in this mother substrate 11 at 
coincidence. 

[0009] Next, as shown in drawing 4 (2), the bulk wafer -10 is thin-film- 
ized by wrapping or etching, and the InSb thin film layer 13 is formed. 
[0010] next, the magneto-resistive effect film 14 and 14 which has two 
or more predetermined configurations for the InSb thin film layer 13 by 
the photolithography method using a mask pattern as shown in drawing 4 
(3) — it forms in . . . 

[0011] next, it is shown in drawing 4 (4) — as — the magneto-resistive 
effect film 14 and 14 . . . a top — a vacuum deposition method — using - 

— the high metal of electrical conductivity — vapor-depositing — 
further — the photolithography method — the short circuit film 8 and 8 

— although . . . and illustration are not carried out, it forms in the 
connection electrodes 7a, 7b, and 7d and the electric conduction film 7c 
and 7e. 

[0012] next, two or more short circuit film 8 and 8 formed in the mother 
substrate 11 as shown in drawing 4 (5) ... and the magneto-resistive 
effect film 14 and 14 — in order to protect . . . two or more short 
circuit film 8 and 8 . . . and the magneto-resistive effect film 14 and 14 

— a protective coat 9 is formed by the sputtering method or the spin-on 
glass method all over . . . two or more short circuit film 8 and 8 
protected by the protective coat 9 even at this process . . . and the 
magneto-resistive effect film 14 and 14 . . . is formed on the mother 
substrate 11. 

[0013] Next, as shown in drawing 4 (6), a dicing saw cuts the mother 
substrate 11 for each component. The edge of the magneto-resistive 
effect film 14 is exposed to the end face of each component with this 
cutting. 

[0014] Next, although illustration is not carried out, the alloy of 3 
yuan of Ag metal, or Cu and nickel is formed for an input electrode 3, 
an output electrode 4, and an earth electrode 5 using a mask pattern by 
the magnetron sputtering method so that it may connect with the magneto- 
resistive effect film 14 exposed to the end face. 
[0015] The galvanomagnetic device 30 of a chip mold is obtained 
according to the above process. 

[0016] In addition, as shown according to the same process in the 
galvanomagnetic device 40 of the two-element 3 terminal mold which has 
the long magneto-resistive effect film as shown in d3 of drawing 5 (1), 
and d4 of drawing 5 (2), the galvanomagnetic device 50 of a two-element 
3 terminal mold with large spacing is manufactured using the mask 
pattern of the proper corresponding to each magneto-resistive effect 



film and connection electrode, an input electrode, an output electrode, 
and an earth electrode. In addition, a number, spacing, etc. of the 
magneto-resistive effect film which are formed in a mother substrate in 
these cases may differ from the above-mentioned conventional example. 
[0017] 

[Problem(s) to be Solved by the Invention] According to the application, 
various things are required for the die length of the magneto-resistive 
effect [ galvanomagnetic device ] film according to detection width of 
face, and spacing of the magneto-resistive effect film corresponding to 
a magnetic pattern. Therefore, the work period was also required, while 
the mask pattern of the proper which has various configurations for 
forming each magneto-resistive effect film was needed and requiring the 
work costs. 

[0018] In order to manufacture the galvanomagnetic device from which it 
is made in order that this invention may solve the above-mentioned 
trouble, and the die length of the magneto-resistive effect film and 
spacing differ By forming two or more magneto-resistive effect film on a 
mother substrate beforehand, cutting to predetermined die length with a 
mother substrate, forming the electric conduction film linked to the 
magneto-resistive effect film exposed to the cutting plane, and removing 
a part of this electric conduction film The galvanomagnetic device from 
which the die length of the magneto-resistive effect film and spacing 
differ can be easily manufactured now by the approach of forming in an 
input electrode, an output electrode, an earth electrode, and a 
connection electrode. 
[0019] 

[Means for Solving the Problem] The substrate with which the manufacture 
approach of the galvanomagnetic device of this invention has a principal 
plane and an end face, Two or more magneto-resistive effect film which 
has the band-like configuration formed in the principal plane of a 
substrate by separating fixed spacing mutually, At least one connection 
electrode which connects mutually electrically the magneto-resistive 
effect film of arbitration chosen from the magneto-resistive effect film 
of these plurality, In the manufacture approach of a galvanomagnetic 
device of having one input electrode which is electrically connected to 
the magneto-resistive effect film of arbitration, respectively and which 
was formed in the end face of a substrate, respectively, at least one 
output electrode, and at least one earth electrode The process which 
forms two or more magneto-resistive effect film for the galvanomagnetic 
devices of a part in one mother substrate, and where the die length and 
the number of magneto-resistive effect film are chosen as arbitration 



for the mother substrate It is characterized by having the process cut 
for every galvanomagnetic device, and the process which forms a 
connection electrode, an input electrode, an output electrode, and an 
earth electrode by removing the electric conduction film in a 
predetermined part while forming the electric conduction film in the end 
face of the substrate of each of that disconnected galvanomagnetic 
device. 
[0020] 

[Embodiment of the Invention] The gestalt of operation of this invention 
is explained using drawing 1 and 2. In addition, about the same part as 
the conventional example, the explanation is omitted using the same sign. 
[0021] The perspective view of a galvanomagnetic device 20 by which 
drawing 1 was manufactured according to one example of this invention, 
and drawing 2 are the perspective views showing two or more magneto- 
resistive effect film formed on the mother substrate in the middle of 
manufacture of a galvanomagnetic device. 

[0022] The galvanomagnetic device 20 has a substrate 1, the 1st and 2nd 
magnetic force sencors which were protected by the protective coat 9 and 
which are not illustrated, an input electrode 3, an output electrode 4, 
an earth electrode 5, and the connection electrodes 7a and 7b, as shown 
in drawing 1 . 

[0023] Next, the manufacture approach of a galvanomagnetic device 20 is 
explained in order. 

[0024] first, two or more magneto-resistive effect film 14 and 14 
protected by the protective coat 9 as shown by drawing 2 according to 
the same process as the manufacture approach of the conventional 
galvanomagnetic device — the mother substrate 11 with which ... was 
formed is prepared. 

[0025] Next, the magneto-resistive effect film 14 which has a 
predetermined number and die length is cut down by cutting the mother 
substrate 11. 

[0026] next, the magneto-resistive effect film 14 and 14 exposed to two 
end faces 15 and 15 which a substrate 1 faces — the electric conduction 
film is formed all over end faces 15 and 15 so that it may connect 
with . . . The electric conduction film forms the alloy of 3 yuan of Ag 
metal, or Cu and nickel by the same approach as the case of the 
conventional galvanomagnetic device using the magnetron sputtering 
method. 

[0027] Next, an input electrode 3, an output electrode 4, and an earth 
electrode 5 are formed by removing some of one electric conduction film 
using a multi-wire saw. The connection electrodes 7a and 7b are formed 



by removing some electric conduction film of another side similarly. 
[0028] The two-element 3 terminal mold galvanomagnetic device 20 by 
which two magnetic force sencor 2a and the ends of 2b (not shown) were 
connected with the output electrode 4, respectively, the input electrode 
3 was connected to the other end of magnetic force sencor 2a, and the 
earth electrode 5 was connected to the other end of magnetic force 
sencor 2b according to the process mentioned above, respectively as 
shown in drawing 1 is obtained. 

[0029] In addition, as shown in drawing 6 , the galvanomagnetic device 
60 with the large spacing d4 of the magneto-resistive effect film which 
actually operates can also be manufactured by not connecting some 
magneto-resistive effect film electrically. 

[0030] In addition, although the etching approach etc. can be used other 
than the approach by the above multi-wire saws as a means to remove some 
electric conduction film, it cannot be overemphasized that it is not 
limited to this approach. 

[0031] According to the manufacture approach of the galvanomagnetic 
device of this invention, it can manufacture, without newly preparing 
the mask pattern corresponding to each for various galvanomagnetic 
devices which have a different number and the magneto-resistive effect 
film of die length. That is, by cutting the mother substrate with which 
sufficient two or more long magneto-resistive effect film prepared 
beforehand was formed, forming the electric conduction film in an end 
face, and removing a part of the electric conduction film, it can form 
in an input electrode, an output electrode, an earth electrode, and a 
connection electrode freely, and a desired galvanomagnetic device can be 
manufactured. Moreover, by preparing the magneto-resistive effect film 
which does not function electrically, spacing of the magneto-resistive 
effect film which actually operates can also be set up freely. 
[0032] Therefore, various galvanomagnetic devices which have the 
magneto-resistive effect film of a different configuration can be 
manufactured by low cost for a short period of time. 
[0033] 

[Effect of the Invention] According to the manufacture approach of the 
galvanomagnetic device of this invention, the mother substrate with 
which the magneto-resistive effect film with which plurality became 
independent beforehand was formed is prepared, it cuts in a 
predetermined dimension, the electric conduction film is formed in an 
end face, and said electric conduction film is formed in an input 
electrode, an output electrode, an earth electrode, or a connection 
electrode. That is, since it can manufacture without preparing the mask 



pattern [ galvanomagnetic device / which has the magnetic force sencor 
of various configurations with which the die length of the magneto- 
resistive effect film differs from the number ] according to each 
configuration, it can manufacture by low cost for a short period of time. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the one example 
galvanomagnetic device of this invention. 

[Drawing 2] It is a perspective view in the middle of manufacture of the 
one example galvanomagnetic device of this invention. 
[Drawing 3] It is the important section top view of the conventional 
galvanomagnetic device. 

[Drawing 4] It is an explanatory view explaining the production process 
of the conventional galvanomagnetic device. 

[Drawing 5] It is the important section top view of conventional various 
galvanomagnetic devices. 

[Drawing 6] It is the important section top view of another example 

galvanomagnetic device of this invention. 

[Description of Notations] 

1 [ ] Substrate 

2a, 2b Magnetic force sencor 

3 [ ] Input Electrode 

4 [ ] Output Electrode 

5 [ ] Earth Electrode 

6a, 6b, 6c, 6d Magneto-resistive effect film 
7a, 7b, 7d Connection electrode 
7c, 7e Electric conduction film 



8 [ ] Short Circuit Film 

9 [ J Protective Coat 



10 [ ] Bulk Wafer - 

11 [ ] Mother Substrate 

12 [ ] Resin 

13 [ ] InSb Thin Film Layer 

14 [ ] Magneto-resistive Effect Film 

15 [ ] End Face 

20, 30, 40, 50, 60 Galvanomagnetic device 
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